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ABSTRACT 
Soil temperature is one component that influences plant growth and microbial activities. 
This research was conducted in the great giant plantation, in the various locations with a 
different stage of the plant. The results show soil temperature in bare land and 1 month after 
planting give highest soil temperature than other because the soil not shaded by the plant 
canopy. Peak drought occurs in October 2015, with the highest soil temperature, reached 
54.5°C on the soil surface. With irrigation can decrease soil temperature until 14% 
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1 INTRODUCTION 
Temperature is expressed as the average kinetic energy of an object. Soil temperature 
influence both biological and chemical processes in the soil, for example, rates of 
decomposition and mineralization of soil organic matter and release of CO2. Soil 
temperature also affects plant growth directly (through its effect on physiological activity) 
and indirectly (through its effect on soil nutrient availability) (Paul et al. 2002; Paul et al. 
2004). Soil temperature controls the rate of evaporation and aeration (Waker 1971; Awe et 
al. 2015).  The optimum soil temperature for pineapple grow is 20-30 °C (Bartholomew 
2003). The objective of this research is to understanding the soil temperature at various 
depths and conditions of pineapple plant stage. 
2 METHODS 
Soil temperature observation was conducted on 16-21 October 2015 in a different location 
and different stage of the pineapple plant. The condition of location are a) land preparation 
(ready to plant), b) pineapple 1 month after transplanting, c) pineapple 3 months after 
transplanting, d) pineapple 5 month after transplanting, e) pineapple 7 month after 
transplanting, f) pineapple 1 month after forcing, g) pineapple 3 month after forcing. In 
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every site was installing PVC pipe in different depth (0, 10 and 20 cm) and put a 
thermometer inside of the pipe. Observation time divide in 3 times, in morning (07:00-
08:00), noon (13:00-14:00), afternoon (16:00-17:00). 
 
Figure 1.  Position measuring soil temperature at various depths 
2 RESULTS AND DISCUSSION 
Figure 2 show the soil temperature at in the morning, noon and evening which formed a 
quadratic curve. The soil temperature is relatively low in the morning and increasing in 
noon caused by solar radiation, and decreasing in the afternoon. Optimal soil temperature 
for pineapple plants and soil microbial activity occurs only in the morning in all conditions 
of the plant. The soil temperature in the morning, noon and evening in the area is shaded by 
the canopy of the plant (large plant and plant ages of 1 and 3 months after forcing) that 
tended to be lower than on soil without shade. This is caused by the canopy shading the 
surface of the soil. 
 
Figure 2.  Graph of soil temperature on various depth and condition of pineapple 
Soil temperature in the morning (Figure 3) was relatively low. The bigger plants have lower 
soil temperature. At a depth of 10 cm and 20 cm, the surface in the no shade has the higest 
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temperature compared with shade, and soil temperature at a depth of 10 cm has the lowest 
soil temperature in almost in every site.  Because in the morning and that time (07:00-
08:00) the soil surface start receiving the solar radiation, and heat transfer only concentrate 
on the soil surface and has not yet reached a 10 cm depth. Soil temperature at 20 cm depth 
higher than 10 cm depth, because soil in 20 cm depth had some of the energy of solar 
radiation received the day before. 
 
Figure 3.  Graph of soil Temperature on the Morning  
Soil temperature during the noon (Figure 4) is hotter than the temperature in the morning. 
This can occur because during noon time sun radiation received by the surface of the soil is 
greater (maximum). Soil temperature during noon time in the shade of soil is lower than the 
land without shade. Based on variations in the depth, the surface of the soil had the highest 
soil temperature, whereas the depth of 20 cm has the lowest ground temperature. So at noon 
the deeper the depth of soil, the lower the soil temperature will be. This is because the soil 
surface absorbs solar radiation directly, and then heat propagated to the deeper layers of soil 
by conduction. The highest surface temperature reaches 54,5°C on small plants (1 month 
after planting) and 54°C in the land ready for planting. 
 
Figure 4.  Graph of soil temperature on the noon  
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Soil temperature in the afternoon (Figure 5) will be lower than the temperature of the soil 
during the noon. The temperature of the soil in shade is lower than on land without shade. 
Based on variations in depth, on the surface of the soil has a high temperature, while the 
depth of 20 cm has the lowest ground temperature. The high temperature at the soil surface 
can occur because the ground surface is absorbing solar radiation directly, and then heat 
propagated to the deeper layers of soil by conduction, so that on the evening of the land 
surface temperature was still higher. 
Figure 5.  Graph of soil temperature on the afternoon 
Soil temperatures at the meteorological station either in the morning, noon and afternoon, as 
well as on all soil depths showed that by 2015 the soil temperature was highest in October, 
as well as the maximum temperature and evaporation highs also occurred in October 2015, 
so that it can be said drought 2015 peak occurred in October. Observations at the site 
showed that the soil temperature is highest in the land surface temperature of land ready for 
planting (54°C) and soil surface temperatures on land with plant age 1 month (54.5°C). At 
the same time,  land surface temperatures in the meteorological station of R & D at 52°C 
(date October 20, 2015). 
PROCEEDING 
of International Conference on Climate Change 2016 
203 
 
 
Figure 6. (up) Evaporation, (midel) Min-Max Air Temperature, and  Soil 
Temperature on Station Meteorology R&D 2015 
 
Figure 7. Graph of Soil Temperature before and after irrigated on small plant (1 
month after planting) 
Observations soil temperature before irrigation done at 8:30 to 9:30 at the time turns the soil 
temperature before irrigation tends to be above the optimum soil temperature for pineapple 
plants and soil microbial activity, the optimum temperature ranged between 30° – 40° C. 
After irrigation, soil temperature (2 hours after irrigation) declined14%. This suggests that 
the soil temperature was influenced by humidity and soil moisture. It means The higher 
humidity and soil moisture, the will decrease the soil temperature. To achieve optimum soil 
temperature, it can be irrigated with more frequent intervals during the dry season to 
support the growth of pineapple. 
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3 CONCLUSIONS 
Soil temperature in bare land and 1 month after planting give highest soil temperature than 
other because the soil not shaded by the plant canopy. Peak drought occurs in October 2015, 
with the highest soil temperature, reacheds 54.5°C on soil surface. With irrigation can 
decrease soil temperature until 14%. 
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